The recent finding that many permanent and semipermanent hair dyes are strongly mutagenic in a laboratory test, together with the fact that single female hairdressers had higher than expected death rates from breast cancer in 1959-63, prompted a study into the use of hair dyes by patients with breast cancer and by matched controls There was no difference between the patients and their controls in their use of hair dyes. There were also no significant differences between the two groups when the analysis was confined to women who had used dyes over four years and over nine years before diagnosis. The only significant findings were a higher proportion of past or present smokers among women aged over 50 who used hair dyes and an association between hair dye use and age at first pregnancy.
Introduction
In 1975 Ames et all reported that a high proportion of so-called permanent or semi-permanent hair dyes, which contain various aromatic amines or aromatic nitro compounds, were mutagenic in laboratory tests using a special strain of Salmosella typhimurium. The most active constituent tested was 2,4-diaminotoluene, which is carcinogenic in rats2 and until recently was a constituent of certain hair dyes. Since many known carcinogens are mutagenic in this test system,3 it was suggested that these hair dyes might be carcinogenic in man,' particularly since systemic absorption occurs from their use. 4 In view of the fact that mutagenic compounds are present in a high proportion of permanent and semi-permanent hair dyes,' these were considered collectively in table III, which shows an analysis by duration of use. Again there was no appreciable difference between the index and control groups in their use of this group of hair dyes. A matched set analysis confirmed the absence of any significant difference between the study groups.7 In view of the possibility of a long latent interval for the induction of breast cancer an examination was made of hair dye use over four years and over nine years before the diagnosis. This also showed no significant differences, with risks relative to people who had never used dyes of 1 03 and 0 95 respectively (table III) . The frequency of application of these hair dyes by those who used them was similar in the two groups. There was also no difference in the use of named brands containing diamines by the patients and controls-for example, in the period over four years before diagnosis the risk relative to those who had never used dyes was 099.
There was no evidence of any difference in the frequency of use of permanent and semi-permanent dyes among women in different social classes. Among women aged over 50, however, there was a significantly greater proportion of past or present smokers among the users (63 0 % of cases and controls combined) of these dyes than among non-users (43-5). This difference was not apparent among those aged under 50 (57*9 % and 53 8 % respectively). Among parous controls there was a significant association between age at first pregnancy and hair dye use; those who had their first pregnancy in the age group 15-19 had the highest prevalence of hair dye use (table IV ). An analysis adjusted for age at diagnosis confirmed this association (y2 trend=7 95; P < 0-01). Of the 12 women in the study who were or had previously been hairdressers eight had used the hair dyes in question. There was no relation between the age at menopause and the use of permanent or semi-permanent hair dyes. of these hair dyes it will be important to take account of smoking habits in any such studies of smoking-related cancers, particularly in view of a recent report suggesting that beauticians have an increased risk of lung cancer.9
We thank the consultants who allowed us to interview patients under their care, and the Toilet Preparations Federation and the manufacturers of hair dyes, who helped us by providing information about hair care preparations. We also thank Mr Paul Humphreys, who helped in the analysis of this study, and Mr Peter Smith, Mr Julian Peto, and Sir Richard Doll for their helpful comments.
ADDENDUM-The Registrar General has informed us that the latest (unpublished) occupational mortality analysis for 1970-2 shows no appreciable excess of breast cancer in single female hairdressers aged under 65 years-eight observed, seven expected (OPCS, by permission). 
Case report
An 83-year-old Polish woman was admitted to hospital after a three-day history of melaena. She was known to have a hiatus hernia, which had been diagnosed at barium meal, when she presented with a haematemesis nine years previously. She had otherwise been well and symptom free until the current episode. She did, however, admit to a one stone (6 3 kg) weight loss over a six-month period and was noted to be a heavy smoker. On examination, apart from moderate obesity, she had no abnormal physical signs, but rectal examination confirmed melaena stools. There was no haemodynamic disturbance. The haemoglobin concentration on admission was 9 7 g/dl with normal red cell indices. The urea was 7-8 mmol/l (48 mg/100 ml) and electrolytes normal. The chest x-ray film showed appreciable unfolding of the aortic arch but was otherwise normal and she had a normal electrocardiogram. A blood transfusion was started and she was referred for endoscopy. A premedication of 7-5 mg diazepam was given intravenously. Examination of stool specimens from staff yielded S typhimurium, phage types DT32, from the faeces of one nurse. It emerged that each stool from Case 1 had been examined for pH and reducing substances by the method of Kerry and Anderson, the colour reaction being noted, the contents dis-
